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I.  INTRODUCTION 


Since  the  late  1%0's,  the  Army  has  used  synthetic  engine  oils  for  lubrication 

of  equipment  in  the  arctic  regions.^  ^  Based  on  the  successful  arctic 

experience,  continued  efforts  investigating  the  use  of  synthetic  oils  were 

incorporated  into  the  Army's  lubricant  research  and  development  programs. 
(7-10) 


Presently,  military  lube  orders  for  combat  and  tactical  equipment  call  for 
single-viscosity  grade  oils.  The  use  of  these  single-viscosity  grade  oils 
results  in  frequent  oil  changes  caused  by  seasonal  and  climatic  temperature 
changes.  Since  the  use  of  a  single  "year-round"  lubricant  could  eliminate  the 
seasonal  changes ^ possibly  extend  the  oil  drain  interval,  and  provide  a 
greater  degree  of  combat  readiness,  the  U.S.  Army  Mobility  Equipment  Re¬ 
search  and  Development  Command  (MERADCOM)  began  a  pilot  program  at  Fort 
Carson,  Colorado  to  determine  the  feasibility  of  utilizing  synthetic  arctic 
engine  oil  in  combat /tactical  equipment  outside  arctic  regions. 

Fort  Carson  was  selected  for  this  evaluation  based  on  the  results  of  an  in¬ 
spection  visit  by  the  Project  Manager  (PM),  M60  Tank  Development,  in  Octo- 
ber  1975.  During  the  PM  M60  visit,  the  effect  of  altitude  on  engine  cool¬ 

ing  and  the  use  of  multiviscosity  oils  were  discussed.  Because  of  the  altitude 
and  locale.  Fort  Carson  experiences  extreme  temperature  fluctuations  during 
the  year.  In  early  spring  and  autumn,  the  daily  ambient  temperature  may 

change  by  28 °C.  These  temperature  changes  lead  to  difficult  starting  or  lack 

(14) 

of  lubrication  if  a  MIL-L-2104C  grade  30  or  grade  50  product  is  used  in 
the  vehicles.  If  a  MIL-L-2104C  grade  10  product  is  used  to  provide  adequate 
startability  at  lower  temperatures,  the  oil  provides  insufficient  protection  in 
the  warmer  ambient  temperature  during  the  middle  of  the  day,  leading  to 
engine  failure.  This  problem  is  particularly  evident  and  critical  in  the  air¬ 
cooled  AVDS-1790  engines  used  in  the  M60  tanks. 

The  range  of  temperature  variation  would  appear  to  justify  use  of  a  multi¬ 
viscosity  lubricant,  but  conventional  multiviscosity  products  have  been  shown 

*  Superscript  numbers  in  parentheses  refer  to  the  list  of  references  at  the 
end  of  this  report. 
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to  produce  excessive  deposits  and  insufficient  wear  protection  in  military 
diesel  engines.  However,  a  synthetic-based  multiviscosity  lubricant  which 

has  been  used  with  good  success  is  available  in  the  military  supply  system 
under  Military  Specification  MIL-L-46167(OEA) .  This  5W-20  grade  engine 

lubricant  was  developed  for  use  in  the  arctic  and  was  previously  identified  as 

(17) 

Aberdeen  Proving  Ground  Purchase  Description  No.  1  (APG  PD-1).  This 

synthetic-based  product  has  proved  successful  in  high-output  diesel  engines 
under  arctic  conditions  (-55°  to  +5°C),  although  the  upper  temperature  ex¬ 
treme  was  lower  than  that  encountered  at  Fort  Carson. 


In  April  1976,  based  on  the  PM  M60  inspection  report,  MERADCOM,  Fort 
Belvoir,  Virginia,  recommended  the  following  programs  on  multiviscosity  oils 
for  the  A VDS-1790  engines/18* 


A.  "A  400-hour  new  AVDS-1790-2C  laboratory  engine  dynamometer  test 
operated  under  the  mission  profile  cycle  should  be  performed  using 
one  specific  APG  PD  No.  1  product.  This  would  confirm  the  suita¬ 
bility  of  a  synthetic  oil  for  use  in  the  AVDS-1790-2C  engine  and 
indicate  whether  any  performance  problems  would  be  anticipated. 

B.  "Following  satisfactory  completion  of  the  400-hour  dynamometer 
test*,  a  limited  field  test  of  the  lubricant  at  Fort  Carson  should  be 

•  performed  with  M60  tanks  which  accrue  high  use.  The  operation  of 
these  test  tanks  would  be  monitored  closely  to  determine  the  effects 
of  field  environment,  ambient  temperatures,  and  driveability-type 
testing  on  the  performance  of  this  product." 


In  October  1976,  discussions  were  held  with  the  Fort  Carson  Director  of 

(21) 

Industrial  Operations  (DIO)  on  the  fleet  test  possibilities;  then  in  early 

January  1977,  representatives  of  MERADCOM  and  the  U.S.  Army  Fuels  and 

Lubricants  Research  Laboratory  (AFLRL)  visited  Fort  Carson  to  complete 

(22) 

details  of  the  fleet  evaluation.  In  an  attempt  to  determine  if  this  lubri¬ 

cant  would  satisfy  the  Fort  Carson  requirements  and  help  alleviate  the  opera¬ 
tional  problems,  a  limited  fleet  test  was  initiated  in  January  1977  using  one  of 


*  Note: 

ber  1977. 


The  400-hour  dynamometer  test  was  successfully  completed  in  Decem- 
(19,20) 
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the  MIL-L-46167-qualified  products  in  M60A1  tanks.  Due  to  the  initial  success 
of  the  pilot  program  which  was  conducted  through  May  1977,  the  program  was 
expanded  to  include  transmissions  and  final  drives  on  the  M60  tanks  and  four 
specially  modified  M151A2  jeeps. 

In  March  1979,  the  program  was  further  expanded  to  include  operational 
combat  vehicles  at  Ft.  Lewis,  Washington. 

II.  EQUIPMENT  AND  TEST  PROCEDURES 


The  initial  pilot  fleet  evaluation  included  three  M60A1  tanks.  These  vehicles 
are  powered  by  the  AVDS-1790-2A,  a  twelve-cylinder,  air-cooled  diesel  en¬ 
gine.  Two  lubricants,  described  in  Table  1,  were  used  throughout  the  test. 
Two  of  the  test  vehicles  (HQ-67  and  HQ-68)  were  lubricated  with  MIL-L-46167 
arctic  oil  and  one  vehicle  (HQ-66)  was  operated  as  a  control  vehicle  using  a 
typical  MIL-L-2104C  OE/HDO-30  lubricant.  The  fuel  used  during  the  program 
was  that  available  through  the  military  supply  system  and  was  procured 
against  VV-F-800A  specifications. 


TABLE  1.  DESCRIPTION  OF  TEST  LUBRICANTS 


Description 

ASTM 

Method  No. 

Oil  A 

Oil  B 

Specif ication 

MIL-L-46167* 

MIL-L-2104C 

Grade 

Arctic,  OEA 

OE/HDO-30 

Properties 

Viscosity,  cSt 

D  445 

at  99°C (2 10°F) 

6.14 

11.90 

at  38°C(100°F) 

29.3 

120.0 

Viscosity  Index 

D  2270 

185 

96 

TAN 

D  664 

0.2 

2.0 

TBN 

D  2896 

7.8 

12.0 

Flash  Point,  °F 

D  92 

460 

440 

*Formerly  designated  APG  PD-1. 


The  three  vehicles  were  operated  by  the  1/77  Armor,  which  also  provided 
minor  service  and  repair  work.  If  major  service  of  the  engine  or  powerpack 
were  required,  the  powerpack  was  removed  and  forwarded  to  the  DIO  Mainte¬ 
nance  Division  for  rebuild.  The  condition  of  the  engine  oil  was  monitored  by 
the  Army  Oil  Analyses  Program  laboratories,  initially  at  Tracy,  California, 
then  later  at  Fort  Carson. 


The  pilot  fleet  test  was  conducted  according  to  the  test  plan  given  in  Ap¬ 
pendix  A.  This  test  plan  included  procedures  for  initial  oil  installation  and 
periodic  oil  sampling. 

Later  in  the  program,  the  M60  test  fleet  was  expanded  to  include  five  ad¬ 
ditional  M60s  and  four  specially  modified  M151A2  trucks  (jeeps).  These 
M151A2  vehicles  were  equipped  with  specially  manufactured  low  blowby  pistons 
and  piston  rings.  These  vehicles  were  included  in  the  test  program  to  help 
evaluate  the  durability  of  the  piston  ring  package.  Three  of  these  vehicles 
(vehicle  Nos.  HQ-9,  P-7,  and  P-17)  used  the  synthetic  arctic  engine  oil  and 
the  fourth  (P-73)  used  the  OE/HDO-30  lubricant.  The  test  plan  for  M151A2 
vehicles  is  included  in  Appendix  B. 

A .  M60  Fleet  Test  at  Fort  Carson,  Colorado 

On  14  January  1977,  a  pilot  field  evaluation  was  begun  at  Fort  Carson,  Colo¬ 
rado  utilizing  three  M60  tanks  to  determine  the  feasibility  of  using  synthetic 
arctic  engine  oil  for  crankcase  lubrication  of  combat  vehicles  operating  in 
nonarctic  regions.  The  test  was  conducted  14  January  1977  through  20  April 
1977. 

The  crankcases  of  two  of  the  test  vehicles  (HQ-67  and  HQ-68)  were  lubricated 
with  APG  PD-1  arctic  oil  and  one  vehicle  (HQ-66)  was  operated  as  a  control 
vehicle  using  MIL-L-2104C  lubricant.  During  the  test,  the  vehicles  were 
subjected  to  normal  mission /training  operations.  Mechanical  problems  were 
encountered  with  only  one  vehicle,  HQ-66,  which  was  corrected  by  replace¬ 
ment  of  a  fuel  injector  and  pump.  Summaries  of  vehicle  usage  and  fuel  and 
oil  consumptions  are  shown  in  Table  2. 

TABLE  2.  SUMMARY  OF  VEHICLE  OPERATION 


Control 

5W-20 

5W-20 

HQ- 6  6 

HQ-67 

HQ-68 

Miles  Traveled 

286 

301 

478 

Hours  Operated 

54 

49 

82 

Oil  Consumed,  Quarts 

28 

20 

20 

8 


During  this  test  period.  Fort  Carson  personnel  noted  the  two  vehicles  operat¬ 
ing  on  the  arctic  engine  oil  experienced  significantly  easier  starting  and 
appeared  to  develop  increased  power  in  comparison  to  the  control  vehicle  and 
other  M60  vehicles  lubricated  with  conventional  OE/HDO-30  oil.  (See  Refer¬ 
ence  23  and  Appendix  C-l.)  Also,  analyses  of  used  oil  obtained  from  the 
vehicles  indicated  lubricant  A  (arctic  oil)  to  be  in  satisfactory  condition. 
Based  on  these  results,  it  was  concluded  that  the  arctic  engine  oil  would 
satisfactorily  lubricate  the  AVDS-1790  engine  and  could  possibly  solve  the 
oil-related  problems  previously  reported  for  low-temperature  operations  of  M60 
vehicles  at  Fort  Carson. 

As  a  result  of  the  successful  completion  of  the  three-month  pilot  test  and  the 

desire  of  MERADCOM  and  the  Project  Manager  M60  Tank  Development  to 

evaluate  synthetic  engine  oil  to  meet  the  Army's  need  for  a  multiseasonal  oil 

(24  25) 

which  could  also  lubricate  different  components,  i.e.,  transmissions  * 
and  final  drives,  it  was  agreed  that  the  test  program  at  Fort  Carson  would  be 
extended  and  expanded.  During  the  period  of  negotiation,  the  original  ve¬ 
hicles  remained  operational  on  their  respective  lubricants.  However,  little 
operational  data  were  reported  during  this  period  due  to  changes  in  person¬ 
nel,  and  the  fact  that  the  program  extension  lacked  a  firm  commitment.  On 
10  August  1977,  the  program  was  expanded  to  include  five  additional  vehicles. 
These  vehicles  were  identified  as  vehicles  Nos.  A-31,  A-32,  A-33,  A-34,  and 
A-35.  All  five  vehicles  were  converted  to  the  arctic  engine  oil  for  a  total  of 
seven  M60s  operating  on  synthetic  arctic  engine  oil  and  one  M60  operating  as 
a  control  vehicle  on  MIL-L-2104C  lubricant. 

During  the  period  15  September  to  15  November  1977,  the  vehicles  were 
involved  in  extensive  training  maneuvers.  Tank  commanders  reported  that 
vehicles  operating  on  the  arctic  engine  oil  tended  to  operate  at  a  higher 
engine  temperature  than  experienced  with  vehicles  using  OE/HDO-30  oil. 
These  temperatures  were  not  considered  excessive  by  the  tank  commanders, 
and  it  was  noted  the  test  vehicles  also  cooled  faster  than  vehicles  with  grade 
30  oil. 

This  potential  overheating  was  investigated  during  August  1979  at  Fort  Car- 
son.  (26*27)  two  MfcOAJ  non-RISE  and  two  M60A1  RISE*  engines  were  in- 
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strumented  to  measure  the  engine  oil  temperatures  at  the  oil  filter  bypass 
valve  and  within  the  oil  pan.  For  each  engine  configuration,  one  vehicle 
used  a  conventional  MIL-L-2104C  OE/HDO-50  lubricant,  while  the  other  vehicle 
of  the  pair  was  lubricated  with  the  MIL-L-46167  test  lubricant.  The  vehicles 
were  then  operated  simultaneously  over  a  test  course  which  produced  high 
engine  temperatures.  Figure  1  shows  that  the  non- RISE  configuration  had  an 
observed  5°  ±  1°C  average  increase  in  oil  temperature  with  the  MIL-L-46167 
arctic  oil;  the  maximum  sump  temperature  measured  was  149°C  during  a  hot 
soak  with  the  engine  stopped.  Figure  2  shows  that  the  RISE  engines  had  no 
significant  differences  in  oil  temperature  with  the  maximum  oil  sump  tempera¬ 
ture  achieved  being  121°C.  The  two  large  drops  in  temperature  experienced 
during  the  test  are  a  result  of  the  two  scheduled  maintenance  stops  at  10  and 
20  miles  into  the  test.  As  Figures  1  and  2  illustrate,  the  temperature  differ¬ 
ence  between  mineral  and  synthetic  lubricants  is  small,  taking  into  account 
the  different  starting  temperatures  of  the  vehicles.  This  slight  difference 
would  not  be  expected  to  result  in  any  operational  difficulties,  since  this 
represents  only  3  percent  of  the  peak  temperatures  encountered  during  ve¬ 
hicle  operation. 

(28 ) 

Limited  used-lubricant  analyses  conducted  during  the  period  January  1977 
through  January  1978  showed  significant  silicon  levels  attributed  to  dust/dirt 
contamination  from  the  Fort  Carson  environment;  difficulties  were  experienced 
in  maintaining  the  M60  vehicle  air  filtration  system. 

On  9  June  1978,  the  program  was  expanded  to  include  the  transmissions  in  all 
vehicles  except  the  control  vehicle  (B-ll,  formerly  HQ-66)  and  the  final 
drives  (left  and  right)  in  HQ-67. 

Since  the  pilot  program's  initiation  in  January  1977,  all  engines,  transmis¬ 
sions,  and  the  one  set  of  final  drives  have  operated  satisfactorily  on  the 
synthetic  lubricant.  There  have  been  engine  and  transmission  replacements 
during  this  program,  but  Fort  Carson  maintenance  personnel  have  indicated 
that  none  of  these  failures  has  been  attributed  to  the  specific  use  of  the 
synthetic  lubricant.  Table  3  shows  a  summary  of  vehicle  miles,  hours  of 
operation,  number  of  engine  and  transmission  oil  additions,  and  number  of 
engine  and  transmission  failures /replacements  that  have  occurred  throughout 
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TABLE  3.  SUMMARY  OF  VEHICLE  OPERATIONAL  DATA 


Total 

Engine 

Trans 

Number  of 

Number  of 

Vehicle 

Total 

Total 

Fuel, 

Makeup 

,  Makeup , 

Miles/ 

Engine 

Engine 

No. 

Hours 

Miles 

Gal 

Quarts 

Quarts 

Quarts 

Replacements  Failures 

TEST 

VEHICLES 

HQ-67 

154 

1264 

1502 

117 

97 

10.8 

0 

0 

HQ-68 

254 

1639 

2249 

51 

0 

32.1 

1 

0 

A-3I 

210 

1249 

1617 

43 

90 

29.0 

1 

0 

A- 3  2 

263 

1436 

2168 

27 

111 

53.2 

1 

0 

A3  3 

261 

1505 

1822 

102 

152 

14.8 

0 

1 

A3  4 

94 

599 

459 

37 

68 

16.2 

1 

1 

A35 

300 

1866 

1670 

77 

117 

24.2 

2 

0 

M60A1  -  CONTROL  VEHICLE 

B 1 1 

534 

2519 

3321 

96 

28 

26.2 

1 

0 

the  test 

program.  It 

should 

be  noted  in  Table  3  that 

the  control 

vehicle  B-ll 

was  formerly  designated  HQ-66  at  the  initiation  of  the  program.  Only  the  ve¬ 
hicle  number  changed — not  the  vehicle  or  components. 

As  also  indicated  in  Table  3,  there  have  been  seven  engine  and  two  trans¬ 
mission  replacements  during  this  test  program.  However,  in  their  failure 
analyses,  Fort  Carson  maintenance  personnel  have  not  charged  the  lubricant 
as  being  responsible  for  any  of  the  failures  (see  Appendix  C,  Fort  Carson 
Monthly  Progress  Reports) .  Most  of  these  components  were  removed  at  the 
direction  of  the  oil  analysis  laboratory,  usually  for  high  silicon  and  metal 
content. 

Those  components  experiencing  mechanical  difficulties  would  probably  have 
experienced  those  difficulties  regardless  of  the  lubricant.  The  only  failure 
that  is  possibly  lubricant  related  was  the  failure  that  occurred  in  vehicle  No. 
A-35  in  which  the  connecting  rod  was  thrown  through  the  side  of  the  crank¬ 
case  (See  Table  4). 
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TABLE  4.  BREAKDOWN  ANALYSIS  OF  ENGINE  AND  TRANSMISSION  REPLACEMENTS 


Vehicle  No. 

No.  of  Engine 
Replacements /Date 

Reason  for  Removal 

HQ-66 (B-ll) 
(Control) 

1  (Sept  78) 

AOAP  directed 

A-31  (test) 

1  (between  21  Mar  78 
and  20  May  78) 

Low  compression  on  three  or 
more  cylinders 

A-35  (test) 

1  (between  21  Mar  78 
and  20  May  78) 

Low  compression  on  three  or 
more  cylinders 

2  (2  May  79) 

Eng  S/N  A0808  threw  connecting 
rod  through  side  of  crankcase- 
New  Eng  S/N  AO 28 3 

HQ-68 

1  (26  June  78) 

One  or  two  connecting  rod  bearings 
caps  came  loose  and  were  thrown 
through  bottom  of  crankcase 

A-34  (test) 

1  (Sept  78) 

AOAP  directed.  New  S/N  304 

A-32 

1  (April  79) 

Leaking  lower  oil  seal  on  engine 
cooling  fan.  New  S/N  A0005  (Rise) 

No.  of  Transmission 
Failures/Date 

A-34  (test) 

1  (Sept  78) 

2  (May  79) 

Internal  failure 

Cracked  case 

During  cold  weather  operations,  tank  crew  personnel  reported  vehicles  utiliz¬ 
ing  synthetic  arctic  engine  oil  started  much  easier  and  appeared  to  have 
better  performance  than  those  vehicles  operating  on  OE-30  grade  lubricant. 
A  comparison  of  component  usage  during  cold  weather  operation  was  made 
between  the  seven  M60s  using  synthetic  lubricant  and  two  platoons  selected  at 
random  (each  platoon  has  five  M60s  assigned)  with  the  vehicles  using  OE-30 
grade  lubricant.  Although  a  direct  comparison  cannot  be  made  due  to  uncer¬ 
tainties  in  operations,  Table  5  shows  that  component  usage  is  considerably 
less  in  vehicles  charged  with  synthetic  lubricant.  Savings  in  those  compo¬ 
nents  surveyed  can  amount  to  approximately  50  percent  for  vehicles  using 
synthetic  lubricant. 
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TABLE  5.  VEHICLE  COMPONENT  USAGE  COMPARISON 


Mineral 

Oil 

Component 

Synthetic  Oil 
Test  Vehicles 
(7  Tanks) 

1st  Pit. 

"B"  Co. 

(5  Tanks) 

3rd  Pit. 
"C"  Co. 
(5  Tanks) 

Generators, 

Main  Engine 

3 

6 

4 

Battery,  6  TN 

16 

30 

24 

Starter,  Engine 

1 

3 

2 

B.  MI5IA2  Fleet  Test  at  Fort  Carson,  Colorado 


In  addition  to  the  M60  synthetic  arctic  engine  oil  test  being  conducted,  a 
program  involving  four  M151A2  jeeps  is  also  being  conducted  at  Fort  Carson 
in  a  similar  evaluation.  All  vehicles  are  equipped  with  specially  machined  low 
blowby  pistons  and  piston  rings.  The  first  vehicle  was  placed  on  test  in 
April  1977  with  the  1/77  Armor.  This  vehicle  is  identified  as  administrative 
vehicle  No,  HQ-9  and  was  placed  on  test  using  the  synthetic  arctic  engine 
oil.  In  March  1978,  three  additional  M151A2s  assigned  to  the  19th  MP  Bat¬ 
talion  were  also  placed  on  test.  Two  of  these  vehicles,  Nos.  P-7  and  P-17, 
utilize  the  synthetic  arctic  engine  oil;  P-73  became  the  "control"  vehicle 
utilizing  the  OE/HDO-30  lubricant.  Table  6  presents  operational  data  on 
these  four  vehicles.  The  vehicles  have  operated  very  satisfactorily  through¬ 
out  the  test  program  with  little  maintenance,  and  reports  indicate  the  vehicles 
start  easier  during  cold  weather  than  those  using  regular  30-grade  lubricant. 
However,  due  to  rocker-arm  cover  design  (only  two  hold-down  bolts),  leaks 
around  the  rocker-arm  cover  gasket  are  more  prevalent. 

C.  M60  Fleet  Test  at  Fort  Lewis,  Washington 

In  March  1979,  six  M60A1  tanks  were  placed  on  a  1-year  synthetic  engine  oil 
evaluation.  The  vehicles  were  divided  into  two  groups  of  three  vehicles;  the 
three  test  vehicles  used  MIL-L-46167  arctic  engine  synthetic  oil  and  the  three 
control  vehicles  used  MIL-L-2104C  engine  oil.  The  three  test  vehicles  were 
totally  converted  to  the  MIL-L-46167,  i.e.,  engines,  transmissions,  and  final 
drives. 
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TABLE  6.  SUMMARY  OF  M151A2  VEHICLE  OPERATIONAL  DATA 


Vehicle 

No. 

Total 

Miles 

Total 

Fuel, 

Gal. 

Number 

Oil 

Changes 

Makeup 

Oil, 

Quarts 

Serial 

Number 

Maintenance  Performed 

HQ-9 

13,217 

862 

2 

5 

5029116 

Two  oil  changes  directed  by 

AOAP  Lab 

P-7 

3,347 

317 

2 

0 

5029165 

1.  Rocker  cover  gasket  replaced 

2.  Oil  changed  due  to  unit 

personnel  erroneously  adding 
one  quart  0E/HD0-30 


3.  Transmission  repaired 

4.  Clutch  repaired 

5.  Oil  change  directed  by 
AOAP  lab 


P-17  4,068  351  2  1  5028906  1.  R/R  engine  assembly,  pump 

assembly,  engine  oil, 
gasket  set,  engine  oil  pan 
gasket;  5  quarts  test  oil 
added 

2.  Rear  crankshaft  seal  re¬ 
placed,  rod  cover  gasket 
replaced,  rocker-arm  cover 
gasket  and  oil  pan  gasket 
replaced 

3.  Headgasket  replaced 

4.  Oil  change  directed  by 
AOAP  lab 


Control 

P-73  2,179  215 

2 

0 

5029136  1. 

Parts  kit  flywheet  instal¬ 
led;  rocker-arm  gasket, 
oil  pan  gasket,  rear  main 
seal  replaced;  engine 
tuned 

2. 

Clutch  repaired 

3. 

Oil  change  directed  by 

AOAP  lab 

Only  one  vehicle,  No.  B-13,  experienced  maintenance  difficulties  during  this 
period.  Both  the  engine  and  transmission  were  replaced.  However,  the 
cause  of  replacement  of  these  components  were  not  considered  related  to  the 
use  of  synthetic  lubricant.  Table  7  presents  operational  data  reported  on 
those  vehicles  involved  in  the  evaluation. 
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TABLE  7.  FORT  LEWIS,  WA  VEHICLE  OPERATIONAL  DATA 


Vehicle 

Hours  of 

Oil  Added, 

Quarts 

No. 

Operation 

Miles 

Fuel 

Engine 

Transmission  LFD* 

RFD* 

B-13 

5 

58 

150 

0 

0 

0 

0 

B-22 

56 

367 

815 

2 

8 

1 

1 

B-34 

57 

196 

650 

15 

8 

0 

0 

Control 

Vehicle 

A-12 

31 

130 

390 

0 

0 

0 

0 

A-15 

37 

260 

820 

0 

0 

0 

0 

A-33 

54 

339 

1050 

4 

6 

0 

0 

*  Left 

final  drive  and 

right 

final  drive, 

t 

III.  CONCLUSIONS 


Throughout  this  evaluation,  it  has  been  evident  that  M60  vehicles  can  be 
adequately  lubricated  in  multicomponents,  i.e.,  engine,  transmissions,  and 
final  drives,  with  MIL-L-46167  synthetic  arctic  engine  oil.  Few  problems  have 
been  associated  with  the  program,  and  most  of  these  were  not  lubricant  re¬ 
lated. 

Conclusions  derived  from  the  program  include  the  following: 

•  Use  of  synthetic  engine  oil  reduces  M60  component  replacements,  i.e., 
batteries,  generators,  and  starters,  during  winter  operations. 

•  Use  of  synthetic  engine  oil  in  the  engine,  transmissions,  and  final  drives 
of  M60  tanks  can  eliminate  seasonal  oil  changes  and  two  additional  pro¬ 
ducts  from  supply  inventory. 

•  Due  to  vehicles'  operating  in  dusty  environment  and  ingesting  large 
amounts  of  silicon,  oil  drain  intervals  do  not  appear  to  be  affected  with 
use  of  synthetic  products. 
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•  Under  certain  engine-operating  conditions,  use  of  the  synthetic  oil  may 
result  in  a  slight  increase  in  engine  oil  temperature.  The  measurements 
made  to  date  are  insufficient  to  confirm  this  possibility  since  vehicle-to- 
vehicle  differences  in  operating  temperature  were  not  determined.  How¬ 
ever,  the  minor  temperature  change  observed  in  this  initial  investigation 
is  not  expected  to  cause  any  operational  difficulties. 

•  Based  on  the  limited  data  presently  available,  it  appears  that  use  of  the 
synthetic  arctic  engine  oil  has  not  caused  a  change  in  Fort  Carson  M60 
vehicle  engine  failure /removal  rate. 

IV.  RECOMMENDATIONS 

Based  on  information  generated  in  this  evaluation,  the  following  actions  are 

recommended : 

•  Expand  program  to  include  all  operational  vehicles  (particularly  track 
vehicles)  in  an  entire  battalion. 

•  Until  such  a  program  expansion  can  be  initiated,  the  limited  testing  at 
Ft.  Carson  and  Ft.  Lewis  should  be  continued. 

•  Conduct  a  comprehensive  cost-benefit  analysis. 

•  Develop  lower  cost  version  of  multiviscosity  oils. 
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APPENDIX  A 

PILOT  FLEET  TEST  PLAN 
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PILOT  FIELD  TEST  PLAN 


FOR  FT.  CARSON,  CO 
JANUARY  -  APRIL  1977 


Purpose 

To  determine  feasibility  of  using  synthetic  arctic  engine  oils  in  outside  arctic 
operated  combat/tactical  vehicles. 

Scope 

Three  M60  vehicles,  powered  by  TCM  AVDS  1790-2A  engines,  will  be  subjected  to 
normal  mission/ training  operations.  Two  vehicles  will  use  APG  PD-I  synthetic 
arctic  engine  oil  provided  by  USAMERADCOM/AFLRL  and  one  vehicle  will  provide  a 
baseline  (or  reference  case)  operating  using  MIL-L-2104C  OE/HDO-30  provided 
from  Ft.  Carson  Supply. 

Procedure 

I.  Pretest  Vehicle  and  Engine  Inspection/Preparation 

A.  Inspection 

Review  engines'  operational/maintenance  history  for  three  selected 
vehicles.  If  a  potential  problem  area  is  noted  for  a  given  engine,  the  engine 
will  be  replaced  with  another  provided  by  DIO;  see  engine  list  attached. 

B.  Preparation 

Before  draining  the  original  MIL-L-2104C,  record  oil  pressure  under 
fully  warmed-up  operating  conditions  for  each  engine.  Drain  the  MIL-L-2104C 
single  grade  engine  oil  from  the  three  test  vehicle  engines  while  the  oil  is  warm. 
Retain  a  12-oz.  sample  from  each  engine.  Change  engine  oil  filters  and  charge  two 
engines  with  the  APG  PD-1  test  oil  and  one  engine  with  MIL-L-2104C  OE/HDO-30.  A 
flush  of  the  previous  oil  is  not  required.  Warm-up  the  engines  and  obtain  a  9-oz. 
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sample  from  each  engine 


using  a  suitable  syringe  and  tubing  to  extract  the  oil 


through  the  dip-stick  tube.  Repeat  the  oil  pressure  measurement  for  all  three 
engines  in  the  same  manner  as  described  above.  The  oil  samples  must  be  identified 
with  same  information  described  in  Section  IIC. 

II.  Lubricant  Testing 

A.  Duration 

Subject  the  test  vehicles  to  normal  mission/training  operation  during 
period  January  through  April  1977.  No  engine  oil  changes  are  to  be  made  except 
as  covered  in  Section  III. 

B.  Information  To  Be  Recorded 

The  following  information  should  be  maintained  during  course  of  the 
test  in  the  form  of  a  "Test  Diary": 

1.  Oil  Consumption:  Date,  hours,  miles  and  quantity  added. 

2.  Fuel  Consumption:  Date,  hours,  miles  and  quantity  added. 

3.  Engine  Maintenance:  Date,  action,  reason;  i.e.,  scheduled  or 
unscheduled. 

4.  Changes  in  engine  power/ performance  (i.e.,  good,  better  or  worse). 

5.  Indications,  if  any,  of  oil  leakage,  and  continuous  observations 
of  such  leakage  as  long  as  it  continues. 

NOTE:  For  items  4  and  5,  observations  of  both  the  operating  crew  and  maintenance 
personnel  should  be  made  and  recorded  in  the  Test  Diary.  Comments  relating  to  any 
of  the  above  items  or  any  unusual  operations  which  may  be  of  significance  should 
also  be  recorded  in  the  Test  Diary. 

C.  Oil  Sampling  and  Identification 

After  the  initial  oil  sample  is  taken  at  start  of  test,  a  9-oz.  sample 
of  warm  oil  should  be  taken  from  the  engine  every  month  or  25  hours  of  engine 
operation.  Each  sample  must  be  identified  as  follows: 
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1. 


Vehicle  USA  No. 


2.  Engine  S/N 

3.  Vehicle  miles  (total  on  vehicle). 

4.  Engine  hours  (total  on  vehicle). 

5.  Date  of  sample. 

Samples  should  be  mailed  to: 

U.  S.  Army  Fuels  and  Lubricants  Research  Laboratory 

%  Southwest  Research  Institute,  Attn:  S.  J.  Lestz 

P.  0.  Box  28510 

San  Antonio,  Texas  78284 

D.  Conclusion  of  Test 

On  completion  of  test,  a  final  oil  sample  of  two  gallons  should  be 
taken  from  each  engine  when  the  oil  is  drained.  This  sample  should  also  be 
identified  in  the  same  manner  as  the  other  samples.  All  oil  filters  from  each 
engine  should  be  removed,  packaged,  and  marked  in  same  manner  as  the  final  oil 
drain  sample. 

III.  Supplementary  Information 

A.  Lower  Oil  Pressure 

It  is  expected  that  due  to  its  lower  viscosity,  the  arctic  engine 
lubricant  will  cause  the  engine-oil  low  pressure  light/alarm  to  be  activated 
during  idle  speeds.  Operating  personnel  should  be  advised  of  this  condition 
and  that  the  engines  will  operate  at  lower  oil  pressure  over  the  entire  speed 
range. 

B.  Oil  Changes 

Since  it  is  the  intention  of  this  field  test  to  determine  if  the  engine 
oil  can  help  reduce  routine  maintenance  and  improve  vehicle  readiness,  there  will 
be  no  oil  changes  during  the  test.  Exceptions  to  the  above  are  as  follows: 

1.  If  the  DIO  and  Commander  decide  that  the  one  vehicle  using  the 


OE/HDO-30  should  be  changed  to  the  next  higher  viscosity  grade  due  to  expected 
temperature  warming,  then  in  accordance  with  the  LO,  the  OE/HDO-30  will  be 
changed.  However,  it  would  be  highly  desirable  to  use  only  OE/HDO-30  through 
the  winter,  and  change  the  oil  only  if  its  condition  indicates  a  change  is  needed 
2.  If  laboratory  analyses  of  the  OE/HDO-30  or  the  arctic  engine 
oil  indicate  an  oil  change  is  merited,  then  notification  for  a  change  will  be 
issued . 

C.  Engine  Maintenance 

Maintenance  Division,  DIO  will  provide  maintenance  support  above 
organization  level. 
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1/77  ARMORED  BATTALION  ENGINE  HISTORY 


HQ-66  Use  MIL-L-2104C,  OE/HDO-30 

Mfg.  in  1975 
Original  Engine 
181  Hours 
1433  Miles 

HQ-67  Use  APG  PD-1 

Mfg.  in  1975 
3rd  Engine  SN  1074 
68  Hours 
541  Miles 

HQ-68  Use  APG  PD-1 


Mfg.  in  1975 
4th  Engine  SN  8962 
69  Hours 
383  Miles 

(Repaired  -  Maint.  Div.  -  11  March  1976 
1  Cylinder  &  Piston  Replaced 
Other  Cylinder  >  300  psi 
Dyno  Run  -  675  hp  +  108  =  783  hp 
issued. ) 


28 


PILOT  M-15I  FIELD  TEST  PLAN 


FOR  FT.  CARSON,  CO 
COMMENCING  MARCH  1977 


Purpose 

To  assess  the  feasibility  of  using  multiviscosity  synthetic  arctic  oil  in  conjunc¬ 
tion  with  low-blowby  piston  rings  developed  for  the  M-151  vehicle,  to  allow 
extended  drain  intervals  or  no-oil-drain  operation  of  the  M-151  vehicle. 

Scope 

Four  M-151  vehicles,  equipped  with  modified  pistons  and  low-blowby  piston  rings 
will  be  subjected  to  normal  post  operation.  Two  vehicles  will  use  the  APG  PD-1 
synthetic  arctic  engine  oil  as  specified  by  USAMERADCOM  and  one  vehicle  will  use 
MIL-L-2104C  OE/HDO-30  from  Ft.  Carson  supply,  to  provide  a  baseline  or  reference 
case. 

Procedure 

I.  Pretest  Vehicle  and  Engine  Inspection/Preparation 

A.  Installation 

The  four  engines  fitted  with  special  low-blowby  piston  rings  and 
provided  by  the  Army  Fuels  and  Lubricants  Research  Laboratory (AFLRL)  should  be 
installed  in  the  M-151  vehicles,  with  the  standard  engines  removed  and  stored 
for  later  replacement.  It  is  suggested  that  these  engines  be  stored  in  the  engine¬ 
shipping  crates,  which  will  be  required  at  test  completion. 

B.  Preparation 

The  cooling  systems  should  be  filled  according  to  normal  operating 
procedures  for  the  climatic  conditions.  Thethree  test  engines  should  be  charged 
with  the  APG  PD- l  test  oil.  The  vehicle  to  be  used  as  a  reference  should  be 
drained  of  oil  while  warm.  An  8-oz.  sample  of  this  drain  should  be  taken. 

Change  the  engine  oil  filter  and  charge  the  engine  with  MIL-L-2104C  OE/HDO-30. 
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w* 

Warm  up  Che  engines  and  obtain  a  3-oz.  sample  from  each  engine  using 
a  suitable  syringe  and  tubing  to  extract  the  oil  through  the  dip-stick  tube. 

The  oil  samples  must  be  identified  with  the  same  information  described  in  Section 
TIC. 

II.  Lubricant  Testing 

A.  Duration 

Subject  the  test  vehicles  to  normal  mission/training  operation.  No 
engine  oil  changes  are  to  be  made  except  as  covered  in  Section  III. 

B.  Information  To  Be  Recorded 

The  following  information  should  be  maintained  during  course  of  the 
test  in  the  form  of  a  "Test  Diary": 

1.  Oil  Consumption:  Date,  hours,  miles  and  quantity  added 

2.  Fuel  Consumption:  Date,  hours,  miles  and  quantity  added 

3.  Engine  Maintenance:  Date,  action,  reason;  i.e.,  scheduled 
or  unscheduled. 

4.  Changes  in  engine  power/ performance  (i.e.,  good,  better  or  worse). 

5.  Indications,  if  any,  of  oil  leakage,  and  continuous  observations 
of  such  leakage  as  long  as  it  continues. 

NOTE:  For  items  4  and  5,  observations  of  both  the  operating  crew  and  maintenance 

personnel  should  be  made  and  recorded  in  the  Test  Diary.  Comments  relating  to 
any  of  the  above  items  or  any  unusual  operation  which  may  be  of  significance  should 


be  recorded  in  the  Test  Diary. 

C.  Oil  Sampling  and  Identification 

After  the  initial  oil  sample  is  taken  at  start  of  test,  a  3-oz.  sample 
of  warm  oil  should  be  taken  from  the  engine  every  month  or  3000  miles  of  operation. 


Each  sample  must  be  identified  as  follows: 

1.  Vehicle  USA  No. 

2.  Engine  S/N. 

3.  Vehicle  miles  (total  on  vehicle). 

4.  Date  of  Sample. 

Samples  should  be  mailed  to: 

U.S.  Army  Fuels  and  Lubricants  Research  Laboratory 
%  Southwest  Research  Institute 
Attn:  J.  D.  Tosh 
6220  Culebra 

San  Antonio,  Texas  78284 
D.  Conclusion  of  Test 

On  completion  of  test,  a  final  oil  sample  of  approximately  one  gallon 
should  be  taken  from  each  engine  when  the  oil  is  drained.  This  sample  should  also 
be  identified  in  the  same  manner  as  the  other  samples.  All  oil  filters  from  each 
engine  should  be  removed,  packaged,  and  marked  in  same  manner  as  the  final  oil 
drain  sample.  The  four  test  engines  should  be  drained  of  all  fluids  and  removed 
from  the  vehicles.  The  engines  should  then  be  crated  and  shipped  to  AFLRL  for 
post-test  disassembly  and  inspection. 

Ill .  Supplementary  Information 

A.  Lower  Oil  Pressure 

It  is  expected  that  due  to  its  lower  viscosity,  the  arctic  engine 
lubricant  may  cause  the  engine-oil  low  pressure  light/alarm  to  be  activated  dur¬ 
ing  idle  speeds.  Operating  personnel  should  be  advised  of  this  condition  and 
that  the  engines  will  operate  at  lower  oil  pressure  over  the  entire  speed  range. 

B.  Oil  Changes 

Since  it  is  the  intention  of  this  field  test  to  determine  if  the  engine 
oil  can  help  reduce  routine  maintenance  and  improve  vehicle  readiness,  there  will 
be  no  oil  changes  during  the  test.  Exceptions  to  the  above  are  as  follows: 
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1. 


If  the  DIO  and  Commander  decide  that  the  one  vehicle  using  the 


OE/HDO-30  should  be  changed  to  the  next  higher  viscosity  grade  due  to  expected 
temperature  warming,  then  in  accordance  with  the  LO,  the  OE/HDO-30  will  be  changed. 
However,  it  would  be  highly  desirable  to  use  only  0E/HD0-3Q  through  the  test  and 
change  the  oil  only  if  its  condition,  as  determined  by  laboratory  analyses 
indicates  a  change  is  needed. 

2.  If  laboratory  analyses  of  the  OE/HDO-30  or  the  arctic  engine 
oil  indicate  an  oil  change  is  merited,  then  notification  for  a  change  will  be 
issued . 

C.  Engine  Maintenance 

Maintenance  Division,  DIO  will  provide  maintenance  support  above 
organization  level. 


APPENDIX  C 

FORT  CARSON  MONTHLY  PROGRESS  REPORTS 
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DEPARTMENT  OF  THE  ARMY 
HEADQUARTERS ,  1ST  BATTALION  77th  ARMOR 
"RI.ACKHAm’KS" 

Fort  Carson,  Colorado  801)  13 


KAN6AA  12  April  1077 

SUBJECT:  Synthetic  Artie  Engine  Oil  Program  Report 


THRU:  Commander 

2d  Bde,  4th  Inf  Div  (M) 
Ft  Carson,  CO  80013 


TO:  Maintenance  Division,  DIO 

ATTN:  Mr.  Chester  Johnson 
Bldg  8000 

Ft  Carson,  CO  S0913 


1.  Background:  Three  M60A1  tanks  were  selected  from  HHC,  l/77th  Armor  for  the 
synthetic  artic  engine  oil  evaluation.  The  admin  (bumper)  numbers  assigned 

arc  HQ  66,  67  and  68.  All  three  vehicles  were  operated  under  normal  conditions 
and  oil  pressure  readings  recorded  (at  inclosure  1)  for  the  tanks  selected  to 
switch  to  the  synthetic  oil).  The  three  engines  were  then  removed  fTom  the  hulls 
after  oil  samples  were  taken,  drained  and  new  oil  filters  installed.  Regular 
OE-30  was  installed  in  HQ-66  and  synthetic  oil  installed  in  HQ-67  and  68.  The 
three  engines  were  then  ground  hopped  to  check  for  visable  oil  leaks.  The  only 
leaks  detected  were  stopped  by  tightening  hose  clamps  on  oil  return  lines-.  The 
engines  were  then  installed  and  the  tanks  operated  for  ten  miles  after  which 
new  oil  samples  were  taken.  Oil  samples  taken  prior  to  and  after  the  oil  and 
filter  changes  were  then  sent  to  Fuels  and  Lubrications  Lab  in  San  Antonio, 

Texas. 

2.  Comments: 

a.  Maintenance:  The  only  malfunction  of  the  three  evaluated  tanks  to 
date  has  been  the  transmission  failure  in  HQ-66. 

b .  Crew: 

(1)  Tanks  start  easier  using  the  synthetic  oil 
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WAN6AA 

SUBJECT:  Synthetic  Artie  Engine  Oil  Program  Report 


12  April  1977 


(2)  Vehicles  using  synthetic  oil  seem  to  be  more  responsive  to 
accelerator  position  and  develops  more  power. 

3.  A  final  evaluation  will  be  published  in  May.  If  further  assistance  is 
required  contact  CIV5  McIntosh  at  Port  Carson  ext  3189. 

POR  TUP  COMMANDER : 


1  Incl  CHARLES  M.  HUFF 

as  CFT,  Armor 

Adjutant 
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Oil  pressure  reading  of  M60A1  engines  using 
synthetic  art  ic  engine  oil  and  idling  at  750  RPM 


HQ -67 


COLD 

HOT 

0!.!) 

on. 

SO  1>S  I 

65-70 

PS  I 

NEW 

on. 

45  PS  I 

60-65 

PS  I 

HQ-67 


OIL  OIL 
NEW  OIL 


SO  OS  I 
40  [’SI 


70-7S  PS  I 
55-60  !>SI 


DEPARTMENT  OF  THE  ARM? 

H HADQUAR1 2R3 ,  1ST  3ATTALI0N  77TH  ARFT3. 

!'BLACXHAVK3'» 

Fort  Carson,  Colorado  80913 

’.OH6AA  10  May  1977 

SUBJECT:  Synthetic  Arctic  Engine  Oil  (Final  Report) 


THRO:  Coriander 

2nd  Bda,  4th  Inf  Div  (M) 
Ft  Carson,  CO.  80913 


TO:  :[aintananc8  Division,  DIO 

ATTN:  Mr.  Chester  Johnson 
Bldg.  80C0 

Ft  Caisson,  CO  80913 


1.  Tests  were  concluded  on  20  April  1977.  Oil  samples  and  fillers  assemblies 
were  sent  as  directed  in  the  basic  latter.  Specifics  of  tha  ta3t  follow: 


;c;  Hq-66  (03 

30) 

HQ-67  (Synthetic) 

HQ-63  (Synthetic) 

Engine  Oil  Consumption 

23  qts 

20  qts 

20  qts 

Fuel  Consumption 

3 50  gal 

330  gal 

513  gal 

Miles  Traveled 

286 

301 

473 

Hours  of  Gpn 

54 

49 

82 

2.  Sagina  maintenance,  only  HQ  66  tha  M60  using  OE  30  experienced  mechanical 
difficulty.  'It  required  new  Injector  and  a  pump  during  the  evaluation.  • 

3.  Changes  in  engine  power/performance  operators  of  HQ  67  and  68,  both  using 
synthetic  oil  report,  the  engines  started  easier  and  seemed  to  have  more  power. 

4.  Oil  leakage,  no  new  oil  leaks  ware  discovered  during  the  evaluation. 

FOR  THE  COMMANDER: 

<^-<d 

CHARLES  M.  HUFF 
C?T,  AR2-DR 
Adjutant 


DEPARTMENT  0?  TUB  ARMY 
HEADQUARTERS,  1ST  BATTALION,  /7iU  A'd'iJI 
"JJ/ACKnAS'XS" 

Fort  Carson,  Colorado  00913 


VAN6AA  10  Aug-ist  1977 

SUBJECT:  Pilot  Fleet  Toot  Involving  Une  of  Arctic  0.11  at  Fort  Caro  on 


THAU:  Commander 

2nd  Brigade 

4  th  Infantry  Division  (Mecti) 
Fort:  Camon,  Colorado  80913 

TO:  Maintenance  Division,  DIO 

ATT N:  Mr.  Cheater  Johnson 
Building  £8000 
Fort  Carson,  Colorado  80913 


1.  Effective  this  date,  five  additional  tanka  of  the  1st  Battalion,  77th 
Armor  are  Included  in  the  Arctic  Oil  Teat  Program. 

2.  Tanka  selected  for  the  program  are  from  Company  A  and  specifics  follow: 


ADMIN  £ 

SERIAL  £ 

ENGINE  SERIAL  0 

0 

ENGINE  MILEAGE 

A-  31 

5747 

8860 

169 

A -32 

6990 

21027 

1979 

A-33 

3632 

6546 

1657 

A- 3  4 

5924 

2508 

668 

A- 35 

2894 

3313 

311 

3.  Vehicles  selected  are  all  from  Company  ArO'3rd  platoon  for  control 
purposes.  If  additional  information  is  required,  contact  either  CPT 
Kladkyj  or  Cw3  Me  In tosh  at  extension  3139  or  4720. 

FOR  TILS  COMMANDER: 
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1*  During  the  period  15  September  197?  thru  1>  Kovsnber  1977  this  unit 
conducted  erctsnsivo  dcom-range  training  in  xrhich  the  vehicles  utilising 
th-e  test  oil  aceunulated  considerable  mileage..  Nona  oi'  the  ccr.pcnontn 
utilising  the  test  oil  have  i“ailoch  hore-ror  it  ms  noticed  that  the 
ccsrpcnents  ran  at  a  higher  operating  hers  erature  than  vehicles  utilising 
regular  OLi/iEG  590  The  operating  tenpsrature  wa a  not  excessive  he; rear 
and  io  iras  noted  that  the  vehicles  v-3ing  the  test  oil  cooled  arm  rule’: 
than  vehicles  using  CE/:IQO  5'do 


O  V 


DSiv.rtTysfff  ;1  ‘  th:*:  amp” 

ist.  lur'-aic?*,  ?y?h.  a?;tr 

"p.ucx:i.\v;:cr’ 

r’crt  Carnnn ,  Colorado,  8091-3 


MTADoAA  9  January,  197  3 

SOBJECT:  Pilot  Tost  of  Artie  Oil  at  A‘ort  ^arsm 


Maintenance  Division,  DIO 

AT?f»:  fir.  faster  Johnson,  Bldg,  .  3000 

Tort  Caraon,  Colorado,  80913 


-1.  During  the  period  Ip  Novem’oar  T7  .Xhra_TfL  December,  77  this  unit  did 
not  conduct  training  which  required  extensive  equipment;  usage.  Test 
vehicles  did  not  accnula  to  a  great  deal  of  milage  or  hours  of  operation 
as  indicated  in  paragraph  2,  be  lew.  Only  cne  vehicle,  A.-33,  consumed  any 
any- assemblies- which  might  be  related  to  engine  operation.  Tt/o  batteries, 
6TJ,  were  replaced  on  that  vehicle.  Me  ula  current  of  the  batteries  should 
be  interpreted  as  below  normal  usage.  Vehicles  utilizing  C3/ifD0— 30  are 
experiencerig  a  higher  failure  rate  with  regard  to  oTS  batteries. 

2.  The  following  usage  data  is  provided  on  the  test  vehicles: 


Admin  »!f 

Sgs. 

mies 

Hours 

-“Oil  Added 

*nel  Added 

iiQ9 

MlplA2 

1 

17 

■KQ67 

KoOAl 

27 

5 

9 

51 

i:C68 

K60A1 

3 

7 

6 

76 

Bll 

MoQAl 

10 

2 

7 

UO 

A31 

160A1 

31 

3 

3 

U3 

A  33 

M6CA1 

12 

6 

1x5 

**35 

M60A1 

3U 

3  . 

12 

53 

*  Qurrts  of  oil. 


RCCMR  f'Lv/.-’M 

c.:c.3,  usa 

1/77  PROJECT  >:C!IITCR 
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D'-iPAtlTMSMT  Of  TILS  ArC-iY 
ir^VJCilJAii'KKS,  1ST.  BN.  ?7Tif.  ARMOR 
"BJACKIIAUXS" 

FOOT  CARSON,  COLORADO  80?13 


5-AFRIL-3573 


6 

S'JBJSCT:  Pilot  Test  of  A^tic  Oil  at  Ft. 


Carson 


HAIHT2NAUC3,  DIO 

ATTN:  i?r.  Chester  Johnson,  Bldg.  8000 
Ft.  Carscn,  Colorado  80913 


1.  Dioring  the  period  16,  December  197?  thru  20  Parch  1973,  this 
unit  conducted  its  annual  tanic  gunnery  program  which  required 
higher  than  normal  equipment  usage.  In  addition  to  the  tank  gun- 
r.ary  program,  the  wheel  vehicles  in  the  battalion  conveyed  to  and 
from  Ft.  Irwin,  CA.  and  participated  in  extensive  field  training. 
Thi3  accounts  for  tha  extensive  mileage  accuierulated  cn  FQ-9,  the 
N151A2  involved  in  the  test  program.  The  only  engine  oil  related 
maintenance  problem  encountered  was  with  A~3h,  Sen?  5>5r2?i>  which 
developed  a  leaking  seal  around  the  injector  pump  drive  shaft. 
Subject  engine  was  turned  in  to  DIO,  Maintenance  on  Work  Order 
fi  D^33!(..  Two  power  plants,  from  A-31,  Sen?  >7hl  and  A-35,  Serial 
i}  2QPhr  were  submitted  for  evaluation,  under  the  A.QAP.  Results  of 
those  evaluations  and  of  parts  required  for  pcwerplant  with  leak¬ 
ing  seal  can  bo  obtained  frem  MAJOR  I7F?I  Rebuild  section,  FC  Ii228. 


2.  1.1,0  following  us3go  data  is  provided  on  the  test  vehicles: 


Admin.// 

Typo 

Niles 

Hours 

Oil  Added (q is) 

Fuel 

r3-9 

M3&LA2 

5365 

1 

•A. 

207 

13-67 

MoOAl 

15 

1 

0 

0 

13-60 

M6GA1 

93 

21 

It 

80 

R-ll 

i'60Al 

195 

10 

8 

166 

A-31 

V.6QM 

III? 

19 

5 

129 

'—33 

M6oai 

102 

10  - 

0 

97 

A-3/j 

i:6oai 

63 

10 

It 

5U 

t-yj 

i:6oai 

112 

32 

16 

172 

rocir  w.  kt.vV 
C./3,  FT  A 

1/77  Project  Officer 
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DKPARTHiHT  OF  Til?. 

IEAUQe  .ER  IDT.  im’i’AU'C?!  ,  77th.  A! 

Mnucii!L\v;;G" 

l'OUT  CARSOU,  COIOItADO,  80913 


a 


L'l'-j 


,iV»  JL  . 


Synthetic  Oil  Test  Program 


9-Jura,  19?3 


Maintenance  Diviaicn,  OIO 
ATTN:  Mr.  Cheater  Johnson 
lilrJg.  3000 

Ft  Carson,  Colorado,  80913 


1.  During  the  pericxl  21  March,  1978  thru  20  May,  1973  two  of  the 
engines  in  the  synthetic  -oil  tost  program  were  replaced.  Those  engies, 
serial  nos.  006O.(A-3l)  and  3313  (A— 35)  were  replaced  on  recommendation 
of  the  Major  Items  Rebuild  Unit,  DIO,  Maintenance  Division,  based  cn  an 
evaluation  which  indicated  exbranely  low  compression  on  3  or  moro  cyiind 
era  on  each  engine.  An  exact  evaluation  report  can  be  obtained  frem  the 
Major  Item  Rebuild  Unit,  FG  1j223. 


2.  The  following  usage  data  is  provided  on  the  test  vehicles* 


Admin# 

TVne 

Miles 

Hours 

Oil  Added (Qts) 

Fuel  Added 

V£$~ 

Mli?lA2 

h’3e 

0 

79 

¥.0-67 

M60A1 

U? 

3 

1 

50 

KQ-53 

k6gai 

i5 

3 

1 

25 

B-H 

k6qai 

9h 

JlO 

5 

350 

A-31 

k6oai 

53. 

6 

10 

80 

fi~33 

MfiCbYl 

1)4 

2 

1 

0 

A-3  h- 

H60A1 

8 

3. 

0 

0 

A-35 

MoOAl 

3 

1 

8 

0 

3.  Effective  9-June,  1973  the  program  has  been  expanded  to  include  the 
transmissions  in  all  MoQA.1  vehicles  and  the  final  drive  assemblies  in 
KQ-67.  Additionally,  A-32  has  been  re-inserted  into  the  test  program. 
The  following  list  of  serial  numbers  is  provided  for  control  purposes: 


A  cl!  inf 

Tyne 

Veh.  Dor.  No, 

Eng.  Ser. 

No.  Trans.  Ser.  No.  Final  Drive 

h-vj-9 

K3&LA2 

"A1S'1~27255 

5029116 

1:0-67 

KoOAl 

6933 

1071: 

U39h2  L,92?2,  R-3U' 

IIQ—68 

m6ci\i 

691:7 

12030 

25637 

D~3_l 

M6QiP 

5905 

3213 

-  1:3637 

A-31 

MoOAl 

57U7 

A06 51 : 

18333 

A-32 

??60A1 

6990 

10006- 

356l6 

A-33 

MoOAl 

3632 

3606 

17265  • 

M60A1 

592H 

30li_ 

2C60li 

a-35 

M60A1 

28 9h 

'  AO0O9 

vf.  KI VXr2'.l, 

If  A 

Til.  KA1MT,  TECH. 

45 


■ 


I2PAJTMEM7  GF  TI3  APJiY 
I KA.DQ HARTERS,  3ST.  KATTATICJ,  77 HI.  ARMOR 
"JilAClJiAWlS'* 

Fort  Carson,  Colorado,  31913 


;iAN6AA-£MC  9  July  1973 

SUBJECT:  Syntho kL2  Oil  Usage  Tata 


Maintenance  Division  DIO 
ATTN:  Mr,  Cheater  Johnson 
Eldg,  OOOO 

Ft,  Carson,  Colorado,  30913 


1, During  the  period  21  Fay  73  thru  3D  •'me  7 3*  a  number  of  the  vehicles 
in  the  test  program  accumulated  a  significant  saant  of  milcage/hours  of 
operation,  This  ia  attributed  to  the  fact  that  subject  vehicles  were  cm 
lean  to  the  Nebraska  National  Guard  (67th,  Eds,  liSNtr) 


2,  Only  taro  significant  problem  areas  nero  encountered.  One  vehicle, 

A  drain,  //  HQ-68,  sustained  major  engine  damage  during  eperitien,  One  cr 
two  connecting  rod  bearing  cape  we re  thrown  through.  the  bottom  of  the 
crankcase  during  operation*  The  pcwerplant  was  work-ordered  to  DIO  Faint* 
for  evaluation  and  repair  on  W/0  //  7237  cn  26  June  1970,  Oer,  *  of 
replacement  engine  is  , 

Two  viohicles,  HQ-67  &  A-32,  inrptured  transraisaicn  oil  cooler  lines 
during  normal  operation  reflocted  by  the  aroint  of  oil  added  as  shown  in 
para,  3,  belcw. 

She  second  sgnificant  problem  encountered  was  a  serious  overheating 
of  the  tanks  equipped  with  A  VD3 -17 9 0-2.1  engines.  Engines  ran  in  the  ’’Red" 
zona  of  the  temperature  gauge  after  only  3-9  miles  of  operation  and  had 
to  bo  cooled  down  before  further  operation.  Tanks  with  AIDS -1790-2 D  (Rise) 
also  ran  hotter  than  normal,  but  not  in  the  w?.edu  zone. 


3,  The  folowiag  usage  data  is  proyided0cn  the  test  vehicles: 


Bumper  // 

Miles 

hQ-9 

101 

HQ-67 

2l<,7 

-IE-68 

I67 

D— 11 

97 

A  -31 

161 

A-32 

173 

,1-33 

Ui2 

A-2U 

99 

i-39 

110 

Hours 

Eng  Trans 

0 

0 

0 

17 

11 

6.9 

19 

0 

0 

22 

0 

0 

16 

It 

0 

17 

0 

6!;qts 

19 

11 

0 

7 

6 

0 

1>> 

7 

0 

Fuel 

29 

123_ 

3J}0 

60 

139 

139 

H9 
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JPARTMSNT  0?  ME  ARMT 
IKiMJQUMlTEHS,  1ST  I1ATTA UCI,  77TK.  ARMOR 
"DIACKIIAWK3* 

FORT  CARS  OR,  COLORADO,  80913 


UANcAA 


lO-Augunt-197  3 


5URJ3CT:  Synthetic  Oil  Usage  Data 


DIO>  Maintenance 

AITli :  Hr*  Chester  Johnson 

Ft*  Carson,  CO*  80913 


1,  During  the  period  l-July-73  thru  31~July*“78,  routine  training 
requirements  resulted  in  name  vehicles  accumulating  extensive  mileage/ 
usage.  A  considerable  amount  of  oil  vma  used  in  maintaining  correct 
levels  in  the  transmissions  of  two  vehicles  a3  indicated  below.  Thin 
can  be  attributed  to  broken  transmission  oil  cooler  lines  which  is  a 
somewhat  routine  malfunction  and  should  not  be  construed  a  result  of 
synthetic  oil  use,  A  more  serious  effect  of  synthetic  oil  use  is  the 
problem  of  engine  overheating.  While  not  as  prevalent  in  vehicles  in 
the  program  equipped  with  -2D  engines,  the  vehicles  with  -2A  engines 
heat  up  rapidly-  within  2-3  miles  of  operation  and  must  be  cooled  down 
(  transmission  in  neutral,  engine  run  1000-1200  RFTWs)  Frequently, 
before  proceeding* 

2  c  Not  reflected  in  the  figures  below  is  approximately  5U  gallons  of 
oil  ’'consumed"  in  oil  changes  directed  by  the  Oil  Analysis  Laboratory 
hare  at  Fort  Carson.  Also,  16  gallons  were  \i3ed  to  replace  oil  inadver¬ 
tantly  drained  by  a  new,  inexperienced  crew  during  a  "Q"  service* 

This  crew  has  since  been  counseled  &  briefed  cn  the  ctJrreA-b  program. 


3.  Txia  fallowing  usage  data  is  provided  cn  the  test  vehicles: 


Admin.// 

Type 

Miles 

hours 

Oil  Added 

Fuel 

A-31 

m6oai 

68 

13 

tng  Trans 

0 

30 

A-32 

h6qai 

201 

bh 

3  3 

270 

A-33 

M60A1 

81 

7 

8  36 

13o 

'A~3h 

k6gai 

6 

2 

0  0 

0 

A-33 

KoQAl 

no 

3 

0  8 

80 

-E-ll 

k6qai 

233 

23 

12  qts 

U73 

J.O-67 

K60A1 

137 

13 

3  30 

130 

10-33 

K60A1 

13 

1 

0  0 

0 

J!Q-9 

i-a3bi2 

371 

0 

27 

3/57  PR0..T3CT  CFFICS: 
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DEPAlffi-EHT  d'  T1S  A:2fl 
JRArQUAR'ERS,  1ST.  lttTTALICI,  7??if.  ARMCR 
‘'BIAOKILWrO" 

Fort  Carson,  Colorado,  80913 


KANaAA  23  Ai:gust  1973 


5DBJ2CT?  Synthetic  Oil  Usage  Data 


Maintenance  Division,  DIO 
ATTN:  Mr,  Johnson 
Bldg.  8000 

Tort  Carson,  Colorado,  80913 


1,  depart  covers  only  15  day  period  due  to  changeover  in  submission 
time  frames  for  oil  samples  as  directed  by  ijth.  Inf,  Div,  DIO  £MMC 
and  Fort  Carson  Oil  Analysis  Lab, 

2,  No  significant  problems  were  encountered  during  subject  time  frame 
as  little  vehicle  activity  waa  scheduled. 

3,  The-  f clewing  usage  data  is  provided  on  test  vehicles: 


Bumper  # 

Miles 

Hours 

Eng 

on™” 

Fuel 

1X3-9 

109 

0 

0 

0 

32 

1X3-67 

3 

1 

0 

0 

0 

122-63 

25 

3 

0 

0 

15 

B-ll 

0 

1 

0 

0 

0 

A-31 

5 

1 

0 

0 

.  0 

A-32 

0 

0 

0 

0 

0 

*-33 

37 

2 

8 

0 

35 

A-3U 

.  5 

1 

3 

0 

0 

A-35 

0 

0 

0 

0 

0 

<T\  G 


O-  Cl 


1 


W,\K6AA-!Y:r0 


PEPARTKEkT  C?  T!:;i  A 
VMTQ\miTv:XV>,  1ST  BATTALION 
"BIACKViAWHS" 


rmy 

,  77TH  ARMOR 


FORT  CARSON,  CCJ/iRAPO  0O?13 


ii  January.'  1979 


SUBJECT:  Synthetic  Oil  Usage  Data 

DIO,  Maintenance  Division 
ATTIC:  KR  Chester  Johnson 
Ft  Carson,  Co  80913 


1.  Dm*ing  the  period  1-30  November  19?8,  )j  of  the  $  tanks  in  A  Company 
required  oil  changes  as  directed  by  the  Fort  Carson  Oil  Analysis  Lab.  Very- 
little  usage  data  was  accumulated  during  the  above  cited  period  because  cf 
a  lack  of  downrange  training  commitments. 


2.  The  following 

usage  data  is  provided  cn 

the  test  vehicles:' 

Eurrmer  Number 

Miles 

Hours 

Fuel 

Kng  Oil 

'Tran  Oil  Final  Dr 

K Q  9 

2hh 

N/A 

17 

5q 

HQ  6? 

13 

7 

2.5  c 

HQ  63 

9h 

13 

i5o 

• 

B  11 

0 

0 

A  31 

k 

1 

A  32 

0 

0 

(Gh)  13g 

(Ch)  17b 

A  33 

0 

0 

(Ch)  13g 

(Ch)  17c 

-A  3J| 

2 

1 

(Ch)  13g 

(Ch)  17b 

A  35 

9 

1 

(Ch)  13s 

(Ch)  17B 

ROGER  17,  ElEVEIi 
CW3,  USA 

Battalion  Maintenance  Technician 


51 


U  II  LIE 


1SPARTM3NT  CP  TilS  ARMY 
1ST  BATTALIA ,  77TH  armor 
"BTACKHAWXS" 

FORT  cm  SON,  CO  80?13 


WAHaAA 


2?  January,  1979 


SUBJECT:  Synthetic  Oil  Usage  Data 


DIO,  Maintenance  Division 
ATTTI:  Mr  Cheater  Johnson 
Ft  Carson,  Co  80913 


1.  Extensive  use  of  subject  vehicles  did  not  occur  during  the  period  l-3lf 
•rhnearyr^-1978.  An  insignificant  amount  of  time  did  accumulate  on  the  veh¬ 
icles  due  to  the  cold  weather  and  the-  requirement  to  run  the  vehicles  in 
place  to  keep  the  batteries  charged. 

2.  The  following  usage  data  is  provided  on  test  vehiales: 


Bumper  Mo 

KQ  9 

Fuel 

h 

Hours 

Miles 

69 

Eng  Oil 

0 

Trans  Oil 

HQ  67 

12? 

7 

8 

0 

0 

HQ  63 

7? 

? 

13 

2  gal 

0 

B  11 

60 

? 

27 

0 

0 

A  31 

Uo 

3 

0 

0 

0 

»  -as 
-  *  — '  — 

?? 

19 

18 

0 

0 

A  33 

0 

0 

0 

0 

0 

A  3!j 

80 

!* 

2 

0 

0 

A  3? 

1?0 

6 

6h 

0 

0 

ROGER  W.  KISVSN 
CW3,  USA 

Battalion  Maintenance  Technician 
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r  *—■  —  .  -  -  -1 

■  D3PAUTO3NT  C7  THE  ARMY 

fFA  rcmirrsas,  is?  hattalich,  77m  a  mien 

,,DTACKHAVAK5n 

FCilT  CAISSON,  COLC-IIADO  ?,0?13 

J/AHcAA-BMO  1  February,  197 9  | 

I) JO,  Maintenance  Division 
AT7JI:  Mr  Cheater  Johns cn 
Fort  Carnon,  Co  30913 

1.  The  only  significant  usa^e  of  synthetic  oil  during  the  period  1-31  • 

Januaryy  7?  occurred  in  the  third  platoon  tanka  of  A  Co  1-77*  A  31  raptured 
a  transmission  oil  cooler  line  and  lo3t  5  gallons  of  oil  before  the  vehicle 
could  be  shut  down*  The  engine  oil  on  A  32  was  changed  on  the  direction  of 
the  Ft  Careen  Oil  Analysis  lab.  A  35  developed  a  leak  at  the  oil  filter 
i  housing. 


?.  The  following  usage  data  is  provided  on  tho  test  vehicles: 


Bumper  Ho 

Fuel 

Hours 

Miles 

Eng  Oil  Trane 

Oil  F.D.  Oil 

m  9 

8 

133 

0 

j; Q  67 

0 

1 

0 

0 

0  0 

UQ  63 

25 

1 

0 

1  gal 

0 

B  11 

0 

1 

8 

0 

0 

A  31 

125 

12 

37 

2  gal 

5  gal 

A  32 

335 

17 

18 

17  (ch) 

0 

A  33 

0 

0 

0 

0 

0 

A  3h 

0 

2 

0 

0 

0 

A  35 

0 

2 

3h 

h  Gal 

0 

ROGER  W.  KtSVSN 
CV/3,  USA 

battalion  Maintenance  Technician 
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I;  ’  :j  V  !'/'  j*?  ’gV'V' 

}F.\:9Qi£\R7S33,  1ST  BAIYALICH.  717:1  AIM'?. 


Kerr-  Careen*  Co.lora.io  337.1.3 


•/a:j6AA-H!0  2  March  177? 

SUBJECT;  Synthetic  Oil  Usage  Data 


DIO,  Maintenance 
ATT ?«;  Chester  Johnson 
Fort  Careen,  Co  8C913 


1.  The  below  listed  d3ta  covers  the  period  1-23  Feb  79.  The  increase  in 
usage  data  is  due  to  Annual  Tank  Gunnery-  conducted  during  this  period.  As 
shewn,  two  oF  the  test  vehicles  are  in  Hinimun  .huipment  level  Training 
Storage.  These  vehicles  did  not  accumulate  any  usage  data. 


2.  The 

following 

usage  data 

la  provided 

on  test 

vehicles 

Unit  .? 

Miles 

Hours  Eng  Oil  Tran 3  Oil 

Fuel 

A  31 

69 

16 

8 

0 

no 

A  32 

73 

19 

3 

12 

90 

A  33 

A  3’-: 

76 

(MELT) 

13 

li 

0 

120 

A  3.o 

57 

17 

2 

lit 

95 

B  11 

U-Q  6? 

761t 

O-ELT) 

425 

9 

26 

hoo 

:o  63 

31 

11 

0 

0 

70 

:-3  9 

h69 

• 

5  (ch) 

hi 

ROGER  V/.  XISTZII 
Ci'73,  USA 

Eattalion  Maintenance  Technician 
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dad:':  is?  iv.iv.i.trw,  y/?;  a'lx-i 

" ;  j  jf  .-I  c* r.v  -  * 

Vo:-?;  !';a\;cn;  Colr.-oda  3.f>l'» 


.■.V.:  :6aa--:;0 

c.aiJ.j.ICT:  Gyrrhhetac  Oil  Usage  Data 


6  April  197 


DIO,  Maintenance 
ATT'/ :  C /caster  Johnson 
Mart  Careen,  Co  30913 


1.  Dur 

ing  the  period  1-31  Mar  79 

increased 

vehicle  usage 

trninin 

g  resulted 

in  liighar  oil  ccnsisrotica 

and  a  amber  > 

cl:?.r?g33 

a.3  direct! 

ad  by  th. 

;  Poet  03 

.1  Lab. 

i’ollcwing 

usage  d.- 

>.ba  is  provided  on 

test  vehicles 

*  *■»!  '  '*  ;  ; 

■  -  -  w  ,  ■ 

Fuel 

Miles 

Hours 

Tvpf7  f'll 

Trans  Oil 

*»■  ^)I 

300 

0 

0 

ho 

*5 

ao 

*  •  s  *■ 

1:20 

152 

70 

8-3 

23 

A  33 

600 

2*1 

22 

23 

30 

-  >'i 

(M3LT) 

-v  33' 

530 

256 

31 

3!; 

20 

>:q  6? 

(MILT) 

"Q  63 

160 

1-3 

3 

0 

0 

HQ  9 

55 

669 

0 

0 

6  11 

55o 

121 

13 

S 

0 

HCGI.t  W.  KISm 
C.13,  USA 

Bnttalic 7i  Maintenance  Technician 
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DEPARTMENT  C>  THE  ARMY 


HEADQUARTERS,  IS?  BATTALION,  77th  ARMCR 
"BIACXHAWKS" 


Fort  Carson,  Colorado  80913 


UAM6AA-BMO  2  May  197 9 

SUBJECT:  Synthetic  Oil  Usage  Data 


DIO,  Maintenance 
ATTN:  Mr  Cheater  Johnson 
Fcrt  Carson,  Co  80913 


1.  During  the  period  1-30  April,  the  tanka  of  third  platoon,  A  Company  did 
accumulate  a  considerable  number  of  hours  eg  operation,  Mileage  was  relativ¬ 
ely  lew  in  that  they  were  committed  to  searchlight  detail  for  2-3U  Armor’s 
Annual  Tank  Gunnary,  a  detail  that  requires  extensive  main  engine  operation 
but  not  much  movement, 

2,  Also  this  period,  the  engine  on  A-32  was  replaced  due  to  a  leaking  low¬ 
er  oil  seal  on  me  of  the  engine's  ooolhng  fans.  Old  engine  serial  number 
was  IGCOli.  The  new  engine  serial  number  is  A 0005  (RISE), 


3,  The  following  usage  data  is  submitted  for  the  period  1-30  April  1979' 


Adair# 

Fuel 

Miles 

Hours 

Eng  Oil 

Trans  Oil 

HQ  63 

0 

0 

0 

0 

0 

HQ  9 

16 

5U3 

&  ot 

B  ai 

190 

60 

la 

k  qt 

2  qt 

A  31 

160 

52 

37 

16  ch 

A  32 

no 

77 

3 

U  qt 

A  33 

7£ 

12 

2 

16  ch 

A  35 

225 

68 

67 

8  qt 

h  qt 

F,D.  Oil 
H/A 


ROGER  W.  KLSVEM 
CW3,  USA 
Project  Monitor 
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DEPARTMENT  CP  *13  ARMY 

mwsiaiiirsas,  ist  nAw.ua,  77m 

"BLIVCXPAWSG" 

Fort  Cai'3cn>  Colorado  C0913 


T,T  A  ■*: 

•  HV** 


6AA-BM0 


h  June  1779 


S?J3JECT:  Synthetic  Oil  Usage  Data 


DIO,  Maintenance 
ATTUx  Hr  Chea  ter  Jchnscn 
Fart  Carson,  Co  80913 


1.  Tyo  significant  maintenance  problems  occurred  during  the  month  of  Hay 
cn  tanks  utilising  synthetic  oil*  The  engine  in  A-35  (Serial  {}  A0808) 
threw  a  rod  through  the  side  of  the  block  during  dcwnrange  maneuvering* 

The  engine  is  still  cn  hand  in  thin  unit  and  has  not  been  replaced  due  to 
lick  of  a  replacement  assembly*  Incident  cccurred  cn  2  Hay  79*  The  second 
significant  problem  occurred  cn  a  M6QA1  tank  which  is  in  I-3LT  (Minima 
Squipnsnt  Level  Training)  storage.  Information  reeisved  by  this  unit  frcra 
the  KELT  personnel  indicates  replacement  cf  the  transmission  on  A-3b  ia 
necessary*  Exact  nature  of  the  malfunction  is  unknown*  Further  information 
ray  be  gained  by  contacting  HAJ  Mallard,  MBIT  R77-^iTlh+  Incidant  cccurred 
cn  h  Hay  79. 


2.  The  following  usage  data  is  provided  for  the  period  1-31  Hay  1979: 


Unit  ff 

Fual 

Miles 

Hours 

Eng  Oil 

Trans  Oil 

3  11 

liOO 

150 

22 

A  31 

0 

0 

0 

A  32 

1;03 

Ih 

9 

20  ch 

20  ch 

A  33 

130 

56 

6 

A  3.5 

0 

30 

32 

8  qt 

3  qt 

m  63 

770 

208 

3k 

KQ  9 

127 

1116 

RCG2R  W,  KE57EN 
CU3,  VSA 
Project  Monitor 
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DISTRIBUTION  LIST 


No.  of  No.  of 

Copies  f  opies 


DEPARTMENT  OF  DEFENSE 


DEFENSE  IKK UMENT ATION  CTR 
C  AMERON  STATION  12 

ALEXANDRIA  VA  22314 

DEFENSE  I  DEI  SUPPLY  Cl  R 

ATTN  Dl  SC-T  3 

OFCOF  TECH  SERVICES 
C  AMERON  STATION 
ALEXANDRIA  VA  22314 


DIRECTOR  OF  DEFENSE  RES&  ENG  (OSD) 

A  TTN  DEPUTY  DIRECTOR/RES  &  TECH  I 

WASHINGTON  DC  20301 

OECOE ■'THE.  ASST  SEC  OF  DEFENSE 
ATTN  TECH  ADVISORY  PANEL  ON 

I  l 'EI  SA  LUBRIC  ANTS  I 

W  ASHINGTON  DC  20301 

DEPARTMENT  OF  DEFENSE 

A  TI  N  DASA  (MRA  A  I  )-ES  I 

W  ASHINGTON  DC  20301 


DEPARTMENT  OF  THE  ARMY -TECHNICAL  SERVICES 


HQDA 

ATTN  DAMO-ZD (MR.  VANDIVER)  I 

DAM A-CSS-P (DR  J  BRYANT)  I 

DALO-TSE  I 

DALO-SM/.-A  I 

WASHINGTON  DC  20310 

COMMANDER 

ATTN  DAVD1  EU-TAP  (MR  MORROW)  I 

DAVDL  EU-MOR  I 

US  ARMY  MOBILITY  R&D  LAB 
FORT  EUSTIS  VA  23604 

COMMANDER 

ATTN  DRDME-GL  10 

US  ARMY  MOBILITY  EQUIPMENT  R&D 
COMMAND 

FORT  BELVOIR  VA  22060 
COMMANDER 

ATTN  ATCL-MS  I 

ARMY  LOGISTICS  MGMTCTR 
FORT  LEE  VA  23801 

COMMANDER 

ATTN  DRDAR-TST-S  I 

DRDAR  LCA-OG  I 

US  ARMY  ARMAMENT  R&D  COMMAND 
PICATINNY  ARSENAL 
DOVER  NJ  07801 

COMMANDER 

ATTNDRDMI-R  I 

US  ARMY  MISSILE  R&D  COMM  AND 
RF.DSTNE  ARSNI.  Al  35809 

COMMANDER 

ATTN  DRSTS-WJ  (I)  I 

DRSTS-MEG  (2)  I 

US  ARMY  TROOP  SUPPORT  &  AVIATION 
MATI.RIEl  READINESS  COMM  AND 
4300GOODFEI  LOW  Bl  VD 
ST  LOUIS  MO  63 1 20 


COMMANDER 

A  |  I  N  DRDAV-EQ  (MR  C  RAWFORD)  I 

US  ARMY  AVIATION  R&D  COMMAND 
BOX  209 

ST  LOUIS  MO 63 166 
COMMANDER 

A  I  TN  ATSl.-CTD-MS-A  I 

us  army  ordnance:  ctr  and  school 
ABDEEN  PVCi  GD  MD  21005 

COMMANDER 

ATTN  DRCT.DC  I 

DRCDMD-ST  I 

DRCMM-SP  I 

US  ARMY  MATERIEL  DEVELOPMENT 
&  READ'NESS COMMAND 
5(K)I  EISENHOWER  AVENUE 
ALEXANDRIA  VA  22333 

COMMANDER 

ATTNMRTBAUML  ACO  2 

DCASMA— SAN  ANTONIO 
61 5  E  HOUSTON  ST 
BOX  1040 

SAN  ANTONIO  I  X  78294 
COMMANDER 

ATTN  Al  ZT-DI-I  I 

HQ  172  INFANTRY  BRIGADE  (ALASKA) 

DIR  OF  INDUSTRIAI  OPERATIONS 
APO  SEATTLE  98749 

COMMANDER 

A  TTNTFCH  LIBRARY  I 

US  ARMY  MATERIELS& MEC  HANIC'S  RES  CTR 
W  ATER  TOWN  M  A  02172 

COMMANDER 

ATTN  DRSTS  MEEI-S467  I 

(  S  ARMY  TSARCOM 
I  NOR  SUPPORT  BRANC  H 
(ORPI  SC  HRISTI  ARM3  DEPOT 
CORPUS CHRISTI  TX  78419 
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DEPARTMENT  OF  THE  ARMY  -TECHNICAL  SERVICES  (Cont'dl 


DIRECTOR 

ATTN  DRDAR-BLH  2 

BAll  ISriCSRES  I  AB 
ABDEEN  PVC,  C.D  MD  21005 

CHEMICAL  *  BIOLOGICAL  DIV 

ATTN  DK  DAVID  R  SQUIRE  I 

I  S  ARMY  RES  Oft 
BOY  1221 1 

RESRCH  TRI  PRK  NC  27009 
COMMANDER 

ATTN  STSGP-FT  I 

STSGP  PE  I 

I  S  ARMY  GENERAL  MATERIAL 
&  PETROLEUM  ACTIVITY 
NEW  CUMBERLAND  ARMY  DEPOT 
NEW  CUMBERLAND  PA  17070 

COMMANDER 

ATTN  STSGP-PW  I 

US  ARMY  GENERAL  MATERIALS 
&  PETROLEUM  ACTIVITY 
SHARPE  ARMY  DEPOT 
I.ATHROP  CA  95330 


COMMANDER 

ATTN  DRDTA-RT  I 

DRDTA-RC  I 

DRDTA-RG  2 

DRDTA-.I  I 

DRDTA-Z  I 


US  ARMY  TANK  AUTOMOTIVE 
R&D  COMMAND 
WARREN  Ml  48090 

US  ARMY  TANK-AUTOMOTIVE  MATERIEL 


READINESS  COMMAND 

ATTN  DRSTA-G  I 

DRSTA-W  I 

DRSTA-M  1 

DRSTA  GBP  (MR  MCCARTNEY)  I 

DRSTA-F  I 

W  ARREN  Ml  48090 

DIRECTOR 

ATTN  DRXSY-S  I 

ORXSY-CM  (MR  WOOMERT)  I 


L>S  ARMY  MATERIEL  SYSTEMS  ANALYSIS 
AGENCY 

ABDEEN  PVC.  GD  MD  21005 
COMMANDER 

ATTN  DRXST-MTI  I 

I  S  ARMY  FOREIGN  SC  I  &  TECH  C TR 
I  EDF.R Al.  Bl  DC, 

CHARI  TTSVil  LI  VA  22901 


DIRECTOR 

ATTN  STEAP  MTD  I 

US  ARMY  ABERDEEN  PROVING  GROUND 

MATERIEL  TEST  DIRECTORATE 

BUILDING  400 

ABDEEN  PVC,  GD  MD  21005 

PRESIDENT 

A I TN  ATZK-AE  I 

US  ARMY  ARMOR  &  ENG  BOARD 
FORT  KNOX  KY  40121 

COMMANDER 

ATTN  STEYP  MTS  I 

STEYP-MT-E  I 

US  ARMY  YUMA  PROVING  GROUND 
YUMA  PR  VG  GRD  AZ  85364 

DIRECTOR  ENG  SERVICES  DIV 

ATTN  MR  3 MURRAY  I 

US  ARMY  RES  OFFICE 
BOX  1 22 1 1 

RESRCH  TRI  PRK  NC  27009 


COMMANDER 

ATTN  STEW'S  I 

WHITE  SANDS  MISSILE  RANGE 
WHITE  SANDS  NM  88002 

COMMANDER 

ATTN  OFC  OF  THE  LIBRARIAN  I 

US  ARM Y  AVIATION  SCHOOL 
FORT  RUCKER  AL  36362 

CORP  OF  ENGINEERS 

WASHINGTON  AQUEDUCT  DIV  I 

5900 MACARTHUR  BLVD 
WASHINGTON  DC  20315 

COMMANDER 

ATTN  DRXMD-MS  I 

DARCOM  MRS  A 
LEXINGTON  KY  40507 

COMMANDER 

ATTN  ATSM-CTD-MS  (MA3  BREWSTER)  I 

ATSM-CD-M  I 

ATSM-TNCi-PT  (LTC  VOLPE)  I 

US  ARMY  QM  SCHOOL 
FORT  LEE  VA  23801 

COMMANDER 

ATTN  ATSH-I  MS  I 

ATSH-CD-MS-M  I 

US  ARMY  INFANTRY  SCHOOL 
FORT  BENNING  GA  31905 


> 
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DEPARTMENT  OF  THE  ARMY  -  TECHNICAL  SERVICES  ICool'd) 


COMMANDER 

US  ARMY  DEPOT  SYSTEMS  COMMAND 

ATTN  DRSDS  I 

CHAMBLRSBURCi  PA  17201 

COMMANDER 

ATTN  ATSAR-CTD-M  1 

ATSB-TD  1 

US  ARMY  ARMOR  SCHOOL 
FORT  KNOX  KY  40121 

HQ  US  ARMY  TEST  &  EVALUATION  COMMAND 
ATTN  DRSTE  TO  O  1 

ABDEEN  PVC.  CiD  MD  21005 

DEPT  OF  THE  ARMY 

ATTN  C  ERL-EM  1 

CONSTRUCTION  ENC1  RES  LAB 
BOX  4005 

CHAMPAIGN  1L  61820 
COMMANDER 

ATTN  ATCD-T  I 

US  ARMY  TRAINING  &  DOCTRINE  COMMAND 
FORT  MONROE  VA  23651 

DIRECTOR 

ATTN  DAVDL-l.E-D(MR  ACURIO)  I 

US  ARMY  RES  &  TECH  LABS  (AVRADCOM) 

PROPULSION  LAB 

21000  BROOKPARK  ROAD 

CLEVELAND  OH  44135 

COMMANDER 

ATTN  AFLG-REG  (MR  HAMMERSTEIN)  5 

US  ARMY  FORCES  COMMAND 
FT  MCPHERSON  GA  30330 

MICHIGAN  ARMY  MISSILE  PLANT 
ATTN  DRCPM-GCM-S  I 

OFC  OF  PROJ  MGR  XM-I  TANK  SYSTEM 
WARREN  MI  48090 

MICHIGAN  ARMY  MISSILE  PLANT 
ATTN  DRCPM  FVS-SE  I 

PROG  MGR  FIGHTING  VEHICLE  SYSTEMS 
WARREN  Ml  48090 


COMMANDER 

US  ARMY  RSCH&STDZN  GROUP  (EUROPE)  I 

ATTN  DRXSN  E  RA 
BOX  65 

FPO  NEW  YORK  09510 

PROJ  MGR  M 60 TANK  DEVEl  OPMF-NT 

ATTN  DRCPM  M60-TDT  5 

WARREN  Ml  48000 

PROJ  MGR  Ml  13/MI  I3AI  FAMILY  OF  VEHICLES 
ATTN  DRCPM  Ml  13  I 

WARREN  Ml  48090 

PROJ  MGR  MOBILE  ELECT  RIC  POWER 
ATTN  DRCPM  MEP-TM  I 

7500  BACKLICK  ROAD 
SPRINGFIELD  VA  22150 

OFC  OF  PROJ  MGR  IMPROVEDTOW  VEHICLE 
ATTN  DRCPM-ITV  T  I 

US  ARMY  TANK-AUTOMOTIVE  RAD  COMMAND 
WARREN  Ml  48090 

PROJ  MGR  PATRIOT  PROJ  OFC 

ATTN  DRCPM-MD-T-G  1 

l'S  ARMY  DARCOM 
RF-DSTNE  ARSNL  AL  35809 

OFC  OF  PROJ  MGRFAMECE  UET 

ATTN  DRCPM-FM  I 

US  ARMY  MERADCOM 

FORT  BEI.VOIR  VA  22060 

COMMANDER 

ATTN  ATSP-C  D  MS  I 

US  ARMY  TRANS  SCHOOL 
FORT  EUSTIS  VA  23604 

COMMANDER 

ATTN  ATSF  CD  I 

US  ARMY  FIELD  ARTILLERY  SCHOOL 
FORT  SILL  OK  73503 

COMMANDER 

A  TTN  ATSE-C  DM  I 

US  ARMY  ENG  SCHOOL 
FORT  BELVOIR  VA  22060 


DEPARTMENT  OF  THE  NAVY 


COMMANDER 

ATTN  AIR  53645  (MR  COLLEGEMAN)  I 

AIR  52032E  (MR  WEINBURG)  I 

US  NAVAL  AIR  SYSTEMS  COMMAND 
WASHINGTON  DC  20361 

COMMANDER 

ATTN  TECH  LIBRARY  (ORD-9132)  2 

NAVAL  ORDNANCE  SYSTEMS  COMMAND 
WASHINGTON  DC  20360 


COMMANDER 

ATTN  CODE  60612  (MR  1.  STALLINGS)  I 

NAVAL  AIR  DEVELOPMENT  CTR 
W  ARMINSTER  PA  18974 

COMMANDER 

ATTN  CODE  6200  I 

CODE  6180  I 

CODE  6170  (MR  H  RAVNER)  1 

NAVAL  RESLAB 
W  ASHINGTON  IX'  20390 
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DEPARTMENT  OF  THE  NAW  (Corn'd) 


COMMANDER 

ATTN  CODE  PE  72  (MR  DORAZIO) 
CODE  PE  71  (L  MAGI TTI) 
NAVAL  AIR  PROPULSION  CTR 
TRENTON  NJ  08628 


SUPERINTENDENT 
ATTN  TECH  REPORTS  SECTION 
US  NAVAL  POSTGRADUATE  SCHOOL 
MONTEREY  CA  0)440 


COMMANDANT 
A  TI  N  COD)  AX 
CODE  A04H 
I  MM  (MAJ  GRIGGS) 
DEPARTMENT  OE  THE  NAVY 
US  MARINE  CORPS 
WASHINGTON  DC  20)80 


COMMANDER 

ATTN  CODE  6101 F  (MR  R  LAYNE) 
NAVAL  SHIP  ENG  CTR 
WASHINGTON  DC  20)62 


COMMANDER 

ATTN  CODE  1032B(MR  BURRIS) 
NAVAL  FACILITIES  ENG  COMMAND 
200 STONEWALL  ST 
WASHINGTON  DC  22))2 


COMMANDER 

US  NAVAL  CIVIL  ENG  LAB 

PORT  HUENEME  CA  9)041 


JOINT  OIL  ANALYSIS  PROGRAM-TECH 
SUPPORT  CTR 
BL  DG  #780 

NAVAL  AIR  STATION 
PENSACOLA  FL  32508 


COMMANDER 
ATTN  TECH  LIBRARY 

CODE  2830  (MR  G  BOSMAJIAN) 
CODE  2831 

DAVID  TAYLOR  NAVAL  SHIP  R&D  CTR 
ANNAPOLIS  LAB 
ANNAPOLIS  MD  21402 


COMMANDER 

A  TTN  CODE  92724  (MR  SENHOLZI) 
NAVAL  AIR  ENG  CTR 
NAVAL  AIR  STATION 
LAKEHURST  NJ  08733 


CHIEF  OF  NAVAL  RESEARCH 
A  TTN  CODE  473  (DR  R  MILLER) 
ARLINGTON  VA  22217 


DEPARTMENT  OF  THE  AIR  FORCE 


COMMANDER 
ATTN  AFML/MBT 
AFML/MXE 

USAF  MATERIALS  LAB  (AFSC) 
WRT-PTRSN  AFBOH  45433 


COMMANDER 

ATTN  AFAPL/SFL  (MR  HOWARD  JONES) 
AFAPL/SFF  (MR  CHURCHILL) 

US  AIR  FORCE  AERO  PROPULSION  LAB 
WRT-PTRSN  AFB  OH  45433 


HEADQUARTERS 
ATTN  RDPDT (MR  EAFFY) 
US  AIR  FORCE 
WASHINGTON  DC  20330 


COMMANDER 

ATTN  SAALC/SFQ (MR  MAKRIS) 

USAF  SAN  ANTONIO  AIR  LOGISTICS  CTR 
KELLY  AFB  TX  78241 


COMMANDER 
ATTN  SAAMA  (SAOQ) 
HEADQUARTERS 

SAN  ANTONIO  AIR  MATERIAL  AREA 
KELLY  AFB  TX  78241 


COMMANDER 
ATTN  MMEAP 

USAF  WARNER  ROBINS  AIR  LOGISTICS  CTR 
ROBINS  AFB  GA  31098 


OTHER  GOVERNMENT  AGENCIES 


US  DEPT  OF  ENERGY 
BARTLESVILLE  ENERGY  RES  CTR 
DIV  OF  PROCESSING  AND  THERMO  RES 
DIV  OF  UTILIZATION  RES 
BOX  1398 

BARTLESVILLE  OK  74003 


US  DEPT  OF  ENERGY 

DIV  OF  AUTO  TECH  DEV 

ALTERNATIVE  FUELS  UTILIZATION  BRANCH 

1000  INDEPENDENCE  AVE 

WASHINGTON  DC  20585 
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OTHER  GOVERNMENT  AGENCIES  (Corn'd) 


DIRECTOR 

NATL  MAINTENANCE  TECH  SUPPORT  CTR 
US  POSTAL  SERVICE 
NORMAN  OK  7306V 


SCI  &  TECH  INFO  FACILITY 

ATTN  NASA  REPRESENTATIVE  (SAK/DL) 

BOX  33 

COLLEGE  PARK  MD  20740 


OAAK7076C-OOOI 
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